I. INTRODUCTION
The fuel retention in to the plasma surrounding first wall material has an essential role in economical operation of a fusion device. Moreover, the accumulation of the hazardous hydrogen isotope tritium (T) into the wall dictates the radiologically safe operation limit. Presently the maximum allowed T concentration of ITER is 1 kg. The JET ITER-Like Wall (JET-ILW) project (see Ref.
[1]) allows to assess the scale of the plasma-surface interaction effects which can take place in the course of ITER operation. In JET-ILW the vessel main chamber is made out of bulk beryllium (Be) and the divertor region comprises of bulk tungsten (W) tiles and W-coated carbon-fibre composite (CFC) tiles. The resulted net plasma-surface interactions, such as Be erosion and deposition and plasma fuel (deuterium, D) retention to wall tiles or deposits, can be scrutinized with post-mortem analyses performed to tiles being removed from the vessel. The removal and replacement of vessel wall tiles can be done only during dedicated shutdowns between JET experimental campaigns.
During the JET-ILW experimental campaign 2010-2012 the fuel retention was studied with a dedicated gas balance experiment [2] . In this experiment, identical plasma pulses for different plasma modes (ohmic, L-mode, type III ELMy H-mode, type I ELMy H-mode) were repeated to achieve statistically sufficient number of injected fuel particles for avoiding any historic effects caused by the JET operation. The outgassing of the retained D was monitored short term (inbetween the pulses) as well as a long-term (up to 2 days). Based on these gas balance measurements 
II. EXPERIMENTAL METHODS
The deuterium concentrations were determined from selected JET-ILW first wall armour tiles removed from the vessel during the 2012 shutdown. Tiles comprised of representative selections from the main wall (Inner Wall Guard Limiters, IWGL and Outer Poloidal Limiters, OPL) upper region, mid-plane and lower region as well as tiles from the divertor (inner and outer divertor).
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No samples were taken from the central part of the divertor (Tile 5) at this stage. The selected tiles have special interlayer coating near the tile surface for measuring the tile erosion/deposition accurately. The main wall tiles have a Be (bulk)/Ni (4µm)/Be (7µm) structure. The marker coated divertor tiles have a structure of CFC (bulk)/Mo (3µm)/W (12µm)/Mo (4µm)/W (4µm), except Tile 3 which has the Mo layer as the plasma-facing coating.
The post-mortem analyses were carried out with ion beam analysis (IBA) methods. The Nuclear Reaction Analysis (NRA) was used for determining the deuterium concentrations via the D( 3 He, p) 4 He nuclear reaction. The Elastic Backscattering (EBS) and Particle Induced X-ray Emission (PIXE) were used in detecting Be and heavier elements. The NRA, EBS and PIXE experimental setups are described more in detail in Refs. [3, 4] . In addition to NRA also the Secondary Ion Mass Spectrometry (SIMS) was used in the D analysis. Details for the SIMS setup are presented in Ref. [5] .
The results from NRA, EBS and PIXE were analysed and fitted with WiNDF data furnace software package [6] . In addition to computational fitting, a set of D reference samples was prepared by implanting 60 keV/D 2 into polycrystalline W (see details in Ref. [7] ). The retained D in the implantation-induced defects determined with Elastic Recoil Detection Analysis (ERDA) was 3.47 × 10 16 at./cm 2 . These D implanted reference samples were used for calibrating the SIMS and NRA D results.
In addition to the IBA methods also the Thermal Desorption Spectrometry (TDS) was applied to a selected number of cored tile samples. This paper presents the first results for JET-ILW divertor samples analysed with TDS. The analysis was done in a ultra-high vacuum system with a starting pressure of ∼ 1 × 10 −9 mbar. Samples were annealed with linear ramp rates (10 K/min or 5 K/min) from room temperature (RT) up to 1000 • C. The released gases were measured with a quadrupole residual gas analyser as a function of time and annealing temperature. The TDS data was collected for mass-to-charge ratios corresponding to various molecules, e.g. H 2 , HD, D 2 , DT, T 2 and Be. The D signal was calibrated with a D reference sample described in previous paragraph.
The IBA for main wall tiles was performed using each individual tile as a sample. The divertor tiles were cored into small-sized samples (diameter 17 mm), which were then analysed with SIMS and NRA. An additional set of divertor samples were cored to be used with TDS. The topmost part of these core samples were further sliced horizontally into two pieces. The resulted TDS depth profile represents depths of 0 to 1 mm (surface coating sample) and 1.5 mm to 2.5 mm (bulk CFC O10 sample).
III. RESULTS AND DISCUSSION
A. Main chamber
Upper Dump Plates
In the earlier work it was shown that the plasma-facing surfaces of the upper dump plate (DP) tiles were modified due to melting and arcing, which e.g. induced droplets of molten Be being ejected to the outer divertor [4, 8] . These strong interactions with plasma and DP region were mostly taking place before the active use of JET's Disruption Mitigation Valve protection system.
The DP surface profiling indicated surface modifications, but no evident large scale erosion could be determined. A DP tile (identification 2B2C) surface was analysed with NRA and EBS providing information on the thickness of the residual Ni-Be coating and on fuel retention. 21 measurement points were used to cover the DP tile surface analysis. The orientation of the selected points was chosen to represent a toroidal distribution across the middle of the tile. Each individual measurement point was then analysed with WiNDF and the impurity quantities and concentration profiles were determined respectively. Due to the large-scale surface roughness on the DP tile the resulted D areal concentrations varied significantly. The mean D concentration value obtained was (3.4 ± 1.2) × 10 17 at./cm 2 per one DP tile. Integrating over the whole upper DP region yields to a retention value of 1.5 × 10 22 D atoms.
Outer Poloidal Limiters
Outer Poloidal Limiter (OPL) tiles used for post-mortem analysis were removed from the midplane and from the lower outer wall region (identification 4D14 and 4D3, respectively). Both of these tiles were measured with NRA, EBS and PIXE using 52 measurement points across the tile in the toroidal direction. Both of the tiles showed thinning of the Be layer in the centre part of the tile [9] . The centre region was neighboured by some deposited Be but which was lacking in the far ends of the OPL tiles. In Fig. 1 
Inner Wall Guard Limiters
IWGL tiles used in the present study were removed from the upper region, mid-plane and lower region of the inner wall (identification 2XR19, 2XR10 and 2XR3, respectively). As was with the OPL tiles, the IBA analysis for IWGL tiles were done in the toroidal direction of the tiles. However, the results are calibrated by using the D reference sample (see Sect.Sect. II) and 
B. Divertor
The divertor Tiles 1, 3, 4 and HFGC (Tile 0) were analysed with IBA and SIMS for D and deposition composition. In addition to SIMS also ERDA was used for Tiles 6, 7 and 8 (ERDA details in Ref. [10] ). The measurement points form a poloidal distribution along the divertor. For locating the analysis points an S coordinate system is used and presented in Fig. 2 .
The measured total concentration values of retained D in JET-ILW divertor is presented in Additionally, at high temperatures 900 • C the desorption of Be started. Since bulk Be is having a melting point at ∼ 1200 • C, it is concluded that the observed signal is due to the evaporation of the Be deposits from the tile surface. As the Be desorption takes place at the high end of the O10 annealing profile, total quantities were not concluded within this work.
C. Summary Table I 
